Investigation of protein refolding: a special feature of native structure responsible for refolding ability.
A possible origin of the refolding ability of globular proteins is discussed. It is shown that the structure of native proteins has a special feature, namely, that this is the only structure in which the short overlapping segments of the polypeptide chain are in one of the significantly stable conformations of the oligopeptides with the same amino acid sequences as segments themselves. It is shown that this special feature is responsible for the refolding ability of proteins. A simple formula is given for the estimation of the time, t, necessary for the spontaneous formation of a refolding nucleus by a certain segment and it is shown that the segment which has the smallest t value, will serve as a refolding nucleus. It is suggested that natural selection which ensures the maintenance of the native structure of globular proteins automatically results in the refolding ability of proteins regardless of the biological relevance of this ability.